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(54) PROCESS FOR MANUFACTURING AN OPTICAL ARTICLE WITH A FUNCTIONAL FILM

(57) The disclosure relates to a process for manufacturing an optical article (1), comprising:

 Providing an optical article (1) manufactured by additive manufacturing, the optical article (1) having a first main
surface (2) and a second main surface (3);

 Providing at least one added value film (5) comprising at least one added value layer (6),

 Attaching the at least one added value layer (6) onto at least one of the two main surfaces (2, 3) of the optical article
(1) by laminating said at least one added value film (5) onto said at least one main surface (2, 3).
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Description

[0001] The disclosure relates to a process for manu-
facturing an optical article with an added value film.
[0002] This disclosure involves additive manufacturing
and transfer process or lamination of films to get a fin-
ished optical lens with added values such that of hard-
coat and/or anti-reflective or any other added values
commonly used in the ophthalmic field.
[0003] Such a transfer process is for example de-
scribed in US7455796 and in US2003/0116872 and the
lamination technic is for example described in
WO2006105999.
[0004] The current process uses multiple steps:
First, the lens is obtained by injection molding or casting,
said lens could be finished (meaning that the two optical
surfaces are ready to use) or a semi-finished lens with
one optical surface ready to use, said lens having to be
machined to obtain the finish Rx product.
[0005] Then, the lens is hard coated by dip coating or
Spin coating.
[0006] At last, an antireflective coating is deposited us-
ing vacuum deposition, sputtering or spin AR coating.
[0007] The lenses, or at least coated semi-finished
lenses, are usually manufactured and coated prior to any
order from a customer.
[0008] This process is using a large number of SKU
(Stock-Keeping Unit), such as finished lenses, or semi-
finished lenses, with different combinations of base, di-
ameter, optical power and combination added values
and/or semi-finished lenses with different combinations
of base, diameter, optical design of the finished face and
added values of said finished face. The processes for
those coatings further involve a large foot print for the
different equipment and ancillaries such as clean room,
tests for process control and possible waste manage-
ment systems.
[0009] A process pursuant to the disclosure allows a
lens manufacturing by simplifying all the steps involved,
and thus enable to reduce the number of SKU.
[0010] An object of the disclosure is a process for man-
ufacturing an optical article, comprising:

a. Providing an optical article manufactured by ad-
ditive manufacturing, the optical article having a first
main surface and a second main surface;
b. Providing at least one added value film comprising
at least one added value layer,
c. Attaching the at least one added value layer onto
at least one of the two main surfaces of the optical
article by laminating said at least one added value
film onto said at least one main surface.

[0011] The originality of such a process is on one hand,
the manufacturing of an optical article by additive man-
ufacturing, and on the other hand, the attachment of the
added value layer by laminating the added value film on
at least one main surface of the optical article. The step

of laminating said at least one added value film onto said
at least one main surface, may be carried out for example
by using a bonding layer which may be an external spe-
cific glue or adhesive layer, or may be an external layer
of the material used for manufacturing the optical article
by the additive manufacturing technic, said external layer
being still in the liquid or intermediate state or gel state
and thus adapted for acting as a glue for attaching said
film, for example by using a later polymerization step of
said external layer. In specific embodiments, the step of
laminating the added value film can be carried out by
means of the same material as the one used during the
additive manufacturing, either by using an external layer
which is still in a liquid or gel state resulting from the
additive manufacturing step, or by specifically adding a
layer of said material in a liquid or intermediate state or
gel state after said additive manufacturing step. The ma-
terial used to manufacture an optical article by additive
manufacturing is for example a resin, and in particular a
photo-reticulable polymer composition. In a process pur-
suant to the disclosure, the added value film may be lam-
inated to either the first main surface, or the second main
surface, or both of said mains surfaces. Advantageously,
the optical article is an ophthalmic lens or a glass intend-
ed to be mounted on a frame.
[0012] Here is a non-exhaustive list of what the film
could be:

- According to the wording of the present disclosure,
"film", when used alone, refers to a single layer of
thermoplastic material. According to an example, an
added value film is a functional film; according to an
example, a film is self-supporting.

- According to an example, the film is a thermoplastic
film made of one of the following materials: poly(me-
thyl methacrylate) (PMMA), acrylonitrile butadiene
styrene (ABS), polyamides, polylactic acid (polylac-
tide), polybenzimidazole (PBI), polycarbonate (PC),
polyether sulfone (PES), polyether ether ketone
(PEEK), polyetherimide (PEI), polyethylene (PE),
polyphenylene oxide (PPO), polyphenylene sulfide
(PPS), polypropylene (PP), polystyrene (PS), poly-
vinyl chloride (PVC), polytetrafluoroethylene (PT-
FE), cellulose triacetate (TAC), cellulose acetate bu-
tyrate (CAB), poly(ethylene terephthalate) (PET),
polyurethane (PU/TPU), cyclo-olefin copolymer
(COC) and Polyimides. In an embodiment, the ma-
terial of the thermoplastic film of the disclosure is
chosen in the list consisting of: polycarbonate (PC),
poly (methyl methacrylate) (PMMA), polyethylene
(PE), cellulose triacetate (TAC), poly (ethylene
terephthalate) (PET), polyurethane (PU/TPU) and
cyclo-olefin copolymer (COC).

- The film is thin, i.e. less than 1 mm, and generally
thinner than 500 mm, more preferably thinner than
300 mm. The film, in the case of the present disclo-
sure, can be a plane film, or can comprise a part
which is curved so as to form a pseudo-spherical
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calotte, which can also be called a dome. Further,
the thermoplastic film may rigid enough so as to be
self-supporting.

- According to an example, the pressure sensitive ad-
hesive layer 20 and the film 30 are assembled as a
multi-layered film. In the frame of the disclosure,
"multi-layered film" refers to a pressure sensitive ad-
hesive layer and a thermoplastic film which are parts
of a unique stratified structure and where the pres-
sure sensitive adhesive layer is arranged in contact
with the thermoplastic film. It is clear that a multi-
layered film could be also used with the material of
manufacturing.

- According to the wording of the present disclosure,
"structured film" refers to a plurality of films or layers
of material that are part of a stratified structure. Ac-
cording to an example, a structured film is a stratified
structure comprising a first film of material and one
or more individual film layer(s) having identical or
different characteristic that are adhered or bonded
together or additional layers having identical or dif-
ferent characteristics, while not being self-support-
ing by themselves. According to an embodiment of
the present disclosure, the thermoplastic film is a
part of a structured film that further comprises a coat-
ing.

- the film is an added value film and thus can be a part
of a structured film that further comprises one or
more thermoplastic films bonded to the film and/or
one or more coatings, said coatings being preferen-
tially arranged on a face of the thermoplastic film
opposite to another face of the thermoplastic film in-
tended to be in contact with the bonding layer or pres-
sure sensitive adhesive layer; even if in some case,
a coating can be present in-between the thermoplas-
tic film and the bonding layer or adhesive layer;
wherein said one or more coatings are chosen as
being one or more coating within the list consisting
of a hard coat layer, a primer or anti-shock layer, a
photochromic layer, a polarized layer, a liquid crys-
tal-layer, an electro-chromic layer, an anti-static lay-
er, a tinted layer, a selective filter for filtering one or
more wavelength ranges, an anti-smudge layer, an
anti-fog layer, an anti-rain layer, a hydrophobic layer,
an interferential stack, such as an anti-reflective lay-
er, a mirror or a reflective layer or layer reflective on
a partial part of the visible spectrum or a combination
thereof.

[0013] According to a possible characteristic of the dis-
closure, the added value film comprises either or both of
a hard coat and an antireflective.
[0014] According to a possible characteristic of the dis-
closure, wherein the attaching step is carried out by
means of a bonding layer which is formed by a layer of
material which is partially or not cured. This bonding layer
can be for example a specific glue or adhesive, such as
a pressure sensitive adhesive, having the suitable prop-

erties to attach the added value film onto at least one
main surface of the optical article by a laminating technic.
The bonding layer may also be constituted by an external
layer of the material used during the additive manufac-
turing and which is maintained in a liquid or gel state.
[0015] According to a possible characteristic of the dis-
closure, the process comprises providing the bonding
layer on at least one of the two main surfaces of the optical
article and/or on the at least one added value film. What
is very important in a framework of a process pursuant
to the disclosure, is that there is at least one adhesive
layer between the main surface of the optical article in-
tended to receive the added value film and the added
value layer of said film. By respecting this principle, all
the variants of adhesive deposits are possible between
the optical article and the added value film.
[0016] According to a possible characteristic of the dis-
closure, the bonding layer is present on the at least one
added value film before the attaching step.
[0017] According to a possible embodiment of the dis-
closure, in the providing of the optical article, the optical
article manufactured by additive manufacturing has a
partially cured or uncured outmost layer of material on
at least one of the main surfaces, forming the bonding
layer. This outmost layer can be made, either with the
same material as the one of the optical articles, or with
a different material formed on the optical article during
the additive manufacturing process. In this way, the step
of obtaining the overlayer made from the adhesive, is
included in the additive manufacturing process.
[0018] According to a possible characteristic of the dis-
closure, the bonding layer is made of the same material
as that of the optical article, and the providing of the op-
tical article comprises partially curing a part of an additive
manufacturing material uncovered by a later cured part
of additive manufacturing material so as to form at least
one external layer of material which is only partially cured,
said external layer comprising contiguous parts of addi-
tive manufacturing material from one or more layers, and
adapted to act as the outermost layer of bonding layer
for the attaching step, and during or following such at-
taching step, said process further curing the partially
cured outermost layer of material. A process pursuant to
this embodiment of the disclosure takes advantage of
the presence of the last layer of the material used to man-
ufacture the optical article by additive manufacturing,
which is still liquid or in an intermediate or gel state, and
not yet hardened in the meaning of P Jacobs as under-
stood by the additive manufacturing technical community
(Paul F. Jacobs, Fundamentals of stereolithography in
International Solid Freeform Fabrication Symposium,
1992). According to a further embodiment this last layer
may include or be comprised of an overlayer of material
that adheres to surfaces of the optical article during and
after the additive manufacturing process and which is
usually removed from any additively manufactured arti-
cle, and which is, in this embodiment of the process, ei-
ther not removed or only partially cleaned. In this way
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the last layer can act as a glue to attach the film to the
optical article by lamination, before being completely
cured.
[0019] Said otherwise, the last layer of the material
used during the additive manufacturing may also be con-
stituted by an actual last layer of the material used during
the additive manufacturing and which is deposited on the
article in a final step of the additive manufacturing proc-
ess and is still in a liquid or intermediate or gel state, ie
un-cured or only partially cured ; alternatively it may be
an external layer of gel or liquid material that adheres to
surfaces of the optical article during and after the additive
manufacturing and which is usually removed from any
additively manufactured article, and is here, either not
removed or only partially cleaned ; in a third alternative,
the external layer mentioned above is at least partially
cleaned, and the at least partially cleaned optical article
is cured or partially cured, and thereafter some of the
material used during the additive manufacturing is re-
applied onto at least one surface of the optical article, by
dipping or spin coating or spraying.
[0020] According to a possible characteristic of the dis-
closure, before providing the optical article, a treatment
is already applied on a support, and the optical element
is built by additive manufacturing on said support, forming
a main surface, and the added value film is attached on
said main surface.
[0021] According to a possible characteristic of the dis-
closure, an added value film is laminated on the partially
or not cured outermost layer formed by additive manu-
facturing on each of the two main surface of the optical
element. For this configuration the two main surfaces of
the optical article have an overlayer partially or not cured
formed during the additive manufacturing process, and
an added value film is laminated successively on both
main surfaces of the optical article
[0022] According to a possible characteristic of the dis-
closure, the at least one added value film comprises at
least one added value layer and a carrier film, the at least
one added value layer being provided on said carrier film.
The carrier film is useful to allow to easily handle the
added value film without damaging it. In one embodi-
ment, the carrier film is intended to be removed from the
optical article, once the added value layer has been lam-
inated onto the at least one main surface of the optical
article. In this case, the carrier has only a temporary func-
tion, and this kind of carrier film doesn’t need any specific
optical properties and may even be opaque or hazy. In
this case, the carrier film has only a temporary function
which is to support the added value film so as to easily
handle, store and/or to transport said added value film,
while eliminating all risks of damaging said added value
film.
[0023] According to a possible characteristic of the
above-mentioned embodiment of the disclosure, during
step c), the added value layer is between the carrier film
and the optical article. With such a configuration, the car-
rier film does not disturb the lamination of the added value

layer onto the main surface of the optical article because
it remains outside the framework of said lamination.
Moreover, once the added value layer has been robustly
solidarized to one of the main surfaces of the optical ar-
ticle, for example through use of one of the bonding layers
mentioned above, this carrier film can be easily removed
from the optical article without perturbing the added value
layer arrangement on said optical article if needed.
[0024] In any of the embodiments mentioned above,
the added value layer may be by itself a structured film
having at least one thermoplastic film.
[0025] According to a possible characteristic of the dis-
closure, the carrier film is configured to be maintained
attached onto the optical article after step c). In this con-
figuration, the carrier film is an integral part of the optical
article after the lamination of the added value film. Ad-
vantageously the carrier film creates a very thin layer,
which will not have any influence on the optical properties
of the optical article and which will not increase signifi-
cantly the sizes of said article. In such case, the carrier
film and the added value layer form together an added
value film within the sense of the disclosure. The carrier
film itself may further have some properties of added val-
ues, such as being adapted to be an anti-shock layer, a
tinted layer, a filter for at least a specific wavelength
range, a polarized film, a photochromic film, a partial mir-
ror or a combination thereof.
[0026] According to a possible characteristic of the dis-
closure, the additive manufacturing is carried out by
means of the stereolithography manufacturing technic,
known as SLA, or by means of the inkjet 3D printing tech-
nic, or by means of the fused deposition modelling also
called fused filament fabrication.
[0027] Another object of the disclosure is an optical
article manufactured by a process according to the dis-
closure, comprising a first main surface and a second
main surface, wherein said optical article is manufactured
by additive manufacturing and wherein an added value
film having an added value layer is laminated onto at
least one said main surfaces so that the added value
layer is attached to said at least one main surface.
[0028] A process pursuant to the disclosure has the
advantages to be:

- Fast, because all treatments are pre-made on the
support in mass production and stored in a shop or
lab. Then applied on demand,

- Simple and easy to implement, because it does not
request equipment to apply coating and ancillary as-
sociated with the coating/treatment equipment
(clean room, test facilities, waste management...)

- Low cost and low inventory to process the range, the
lenses being manufactured on demand, thus reduc-
ing the number of sku, and allowing for a reduction
of the number of machines needed for applying the
added values.
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[0029] We give hereafter a detailed description of a
preferred embodiment of a process pursuant to the dis-
closure, by referring to the following figures:

- Figure 1 is a sectional view of a first example of an
optical article manufactured by a process pursuant
to the disclosure,

- Figure 2 is a sectional view of a second example
of an optical article manufactured by a process pur-
suant to the disclosure,

- Figure 3 is a sectional view of a third example of
an optical article manufactured by a process pursu-
ant to the disclosure,

[0030] Transparency of a spectacle lens is a relevant
quality index of a optical article according to the disclo-
sure, and more so for ophthalmic lenses.
[0031] Within the scope of the disclosure, an optical
component is considered to be transparent when the ob-
servation of an image through this component is per-
ceived without significant loss of contrast. Stated other-
wise, the interposition of a transparent optical component
between an image and an observer of the latter does not
significantly reduce the quality of the image. This defini-
tion of the term transparent is applicable, within the mean-
ing of the disclosure, to all the objects regarded as such
in the description and applies when an article is regarded
has having no specific optical properties likely to diminish
the optical quality. In a particular case this definition is
considered as met if the optical article has a haze lower
than about 1.
[0032] Further, notwithstanding the haze value, an op-
tical device needs to have a sufficient optical quality.
[0033] By additive manufacturing it is meant a manu-
facturing technology as defined in the international stand-
ard ASTM 2792-12, which mentions a process of joining
materials to make objects from 3D model data, usually
volume unit per volume unit, for example layer upon layer,
as opposed to subtractive manufacturing methodologies,
such as traditional machining. The additive manufactur-
ing method may be selected in, but is not limited to, the
list consisting of stereolithography (or SLA), mask ster-
eolithography or mask projection stereolithography, pol-
ymer jetting, scanning laser sintering or SLS, scanning
laser melting or SLM, fused deposition modeling or FDM.
[0034] Lamination is a well-known technique of man-
ufacturing a part comprising layers bonded together. It
thus includes transferring and gluing said layers onto a
surface so as to dispose or fix them on said surface.
Pressure is applied on the film and a possible bonding
layer during the lamination step. Patent application WO
2006/105999 discloses an apparatus for laminating a film
onto an ophthalmic lens which may be suitable to imple-
ment the present disclosure. According to an example,
pressure on the layers is greater or equal to 1 bar, as for
an example pressure is comprised between 2 bars and

3 bars; according to an example, pressure is applied on
the layers for a time period comprised between 30 sec-
onds and 2 minutes. If the process doesn’t need a pres-
sure sensitive adhesive, the pressure needed might be
less important.
[0035] Added values under the meaning of the disclo-
sure are layers or elements that modify the mechanical
or optical properties of the ophthalmic lens without influ-
encing the optical power of said ophthalmic lens. A non-
exhaustive list of added values can be found hereafter :
anti-scratch layers, also called hard-coats or abrasion
resistant coatings, anti-shock layers, sometimes called
primer layers or coatings, tinted layers or dyes, photo-
chromic layers or dye, polarized layers, antistatic layers,
anti-reflective layers or stacks, mirrors or partial mirror
layers, filtering layers that selectively absorb or reflect
one or more wavelength range within the near Ultraviolet,
the visible or near infra-red wavelength ranges, hydro-
phobic, hydrophilic or oleophobic layers, also known as
anti-smudge or anti-fog layers, and also active layers
comprising liquid crystals or other elements activated by
an electric signal.
[0036] A process pursuant to the disclosure for man-
ufacturing an optical article, comprises the following

 Providing an optical article 1 manufactured by additive
manufacturing, the optical article having a first main sur-
face 2 and a second main surface 3. Advantageously,
the first 2 and the second 3 main surfaces of the optical
article to obtain, are curved, and are linked by a peripheral
edge 4 extending along a revolution axis of the two main
surfaces 2, 3. Preferably, the additive manufacturing is
carried out by means of the stereolithography technic
(SLA) or by means of the jet printing technic, which are
already well-known technics.
[0037] In the stereolithography technic, the optical sur-
face is built layer by layer, leaving on most layers along
the predetermined surface of the optical article a part that
is only slightly polymerized and which will be adapted to
act as part of a bonding layer for the transfer or lamination
step. During such a process, such external layer is in a
liquid state or an intermediate state or gel state. The po-
lymerization of relevant parts of the layers of resin is en-
sured by an UV irradiation. In the case of double side
lamination or transfer, the same process will be replicate
on the other side of the optical article.
[0038] In the same way, in the jet printing technic, a
last layer may undercured and contains reactive function
that will react with reactive function contained in a primer
coating present on a carrier film or will react to form a
bonding layer. In other words, during such a process, the
last layer is in a state of liquid or gel, before being com-
pletely cured by an UV irradiation.
[0039] Since stereolithography technic and jet printing
technic are well-known technics, they will not be dis-
closed in detail in the present patent application.

 Providing at least one added value film 5 com-
prising at least one added value layer 6. Typically,
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the added value film 5 comprises a hard coat layer
(HC) and /or an antireflective layer or stack (HMC).
More generally, the added value film comprises for
example at least one layer comprising an added val-
ue. The added value film 5 comprises at least a film
made of thermoplastic and an added value layer,
which can, in some case be the thermoplastic film
or be a further layer; the added value layer will have
approximately the same sizes as those of the main
surface of the optical article on which it is intended
to be deposited or at least a size similar to a size that
the optical article is supposed to have once mounted
in spectacle frames. In one embodiment, the film is
rigid and have the same curvature as the one of the
two main surface 2, 3 of the optical article.

 Attaching the at least one added value layer 6
onto at least one of the two main surfaces 2, 3 of the
optical article 1, by laminating said at least one added
value film 5 onto said at least one main surface 2, 3.
This step of attaching the at least one added value
layer 6 onto at least one of the two main surfaces 2,
3, is carried out by means of at least one adhesive
layer 7 which is interposed between said added val-
ue layer 6 and the main surface 2, 3 concerned. This
results in several configurations:

- Either the adhesive layer is directly deposited
on the film 5 before the lamination step,

- Either the adhesive layer is directly deposited
on the main surface 2, 3 of the optical article 1
intended to receive the film, before the lamina-
tion step,

- Either the adhesive layer is directly deposited
on both the main surface 2, 3 of the optical article
1 intended to receive the film 5, and the added
value layer 6 of said film5. For this specific con-
figuration, there are two separate adhesive lay-
ers 7 intended to come in contact with each oth-
er.

[0040] The adhesive material may be constituted by a
suitable glue or adhesive layer, having the required prop-
erties to cleanly and securely attach the added value lay-
er 6 of the film 5 to the main surface 2, 3 of the optical
article 1. The adhesive layer may for example be a pres-
sure-sensitive adhesive.
[0041] Pressure-sensitive adhesive, also called
"PSA", are known in the field of optical devices to arrange
a film onto a surface of an optical article while preserving
the dioptric properties of the optical article. It is notewor-
thy that the mechanism of adhesion involved in this type
of adhesive material does not involve chemical bonding
but exploits the particular viscoelastic properties of the
PSA material. These properties that are intrinsic to each
PSA formulation make it possible to establish Van der
Waals electrostatic interactions at the interface of adhe-
sion. This is what is produced when the PSA is placed

in contact with a solid material with the application of
pressure.
[0042] But, the principle of a process pursuant to an-
other embodiment of the disclosure, is to arrange for an
overlayer 7 of the material used during the additive man-
ufacturing to be still in a liquid or intermediate or gel state
on either or both of the main surfaces prior to the lami-
nation, and which would thus act as the adhesive material
of the bonding layer. Indeed, the optical article 1 which
is obtained by additive manufacturing, is manufactured
by applying successive layers (or droplets) of a polym-
erizable material, each layer being initially in the liquid
state and then being further cured. Accordingly, an out-
ermost layer 7 will be inevitably formed on the desired
optical article geometry, during the additive manufactur-
ing process. According to a process pursuant to said em-
bodiment, before said outermost layer 7 is completely
cured, that is to say while this outermost layer is still in
the liquid or intermediate or gel state, and still in contact
with the optical article, the added value film 5 is applied
against said outermost layer 7.
[0043] The contact between the film 5 and said outer-
most layer 7 is facilitated because the film 5 and the op-
tical article 1 have a similar curvature. It is then sufficient
to wait a few moments for the layer to harden under stim-
ulation of curing energy, to obtain an optical article having
additional optical properties, like for example hard coat
and antireflective.
[0044] In another embodiment of a process pursuant
to the disclosure, the added value film 5 is a structured
film which comprises a carrier film (no visible on the fig-
ures) and at least one further layer, which can help an
operator to handle and/or to transport the at least one
further layer of the added value film 5 without damaging
said added value film 5. The added value film is then
applied onto the corresponding main surface with the at
least one other layer being interposed in between the
carrier film and the corresponding main surface. Once
the assembly constituted by the carrier film and the at
least one other of the added value film 5 has been at-
tached to the corresponding main surface 2, 3 this carrier
film can, either be removed from the optical article 1,
either stay in said optical article 1. If the carrier film is to
be removed the carrier film does not need having any
optical property as it will not have any influence on the
optical quality of the final optical article. In an example,
the at least one other layer comprises a thermoplastic
film.
[0045] Referring to figure 1, in a first example, the man-
ufacture of the optical article 1 starts from a pre-form 8
with a treatment (HC or HMC) already applied on the first
main surface 2, the bulk of the lens having been built by
additive manufacturing, and thus having an additively
manufactured main optical surface on the second main
surface 3. During this step of additive manufacturing, an
outer layer 7 of the optical article 1 is still in a liquid or
intermediate gel state on said second main surface 3.
[0046] Thereafter a stack of added values layers is

9 10 



EP 3 756 872 A1

7

5

10

15

20

25

30

35

40

45

50

55

transferred onto the second main surface 3 of the optical
article 1, using an added value film 5.
[0047] The added value film 5 that will be used during
the transfer is a structured film comprising a carrier film
15 and an HMC (hard multicoat), arranged in the following
order, starting from the carrier film 15: a top coat that will
be used for anti-smudge, antireflective layers, a hard coat
and a primer 9 that will be the last layer to be glued with
the outer layer 7 of the optical article 1 made by additive
manufacturing. It is further possible to have a barrier coat-
ing or a sliding PSA or a demoulding agent between the
carrier film 15 and the stack of added value layers.
[0048] The added value film is transferred after con-
formation onto the second main optical surface 3 to be
coated, with the primer 9 being directed toward the optical
surface to be coated. The transfer is done by a lamination
step of laminating the added values layers onto the sec-
ond main surface 3 to be coated, using the primer coating
as a bonding layer. Such primer coating is thereafter po-
lymerized thanks to an UV irradiation to help fasten the
added values layers to the optical surface 3. Thereafter,
the carrier film 15, which is positioned as an outer layer
on the added values layers and the optical element is
removed.
[0049] Alternatively, the optical surface 3 may have an
outermost layer 7 formed by additive manufacturing
which may be used as a complementary bonding layer:
either the last layer 7 of resin, as defined above, used
for the optical surface is under cured, and the curing is
completed after or during the lamination step, or a specific
chemistry could be deposited on to the finished surface
manufactured by additive manufacturing to soften and/or
react with the primer 9 on the sacrificial film 5.
[0050] In said example, the carrier thermoplastic film
15 is a sacrificial film which is removed after applying the
stack of added value layers.
[0051] Referring to figure 2, in a second example, the
manufacture of the optical article 1, starts from a pre-
form 8, and both main surfaces 2, 3 of finished optical
article 1 were built by additive manufacturing to obtain a
finished optical article 1 and are apparent.
[0052] Two added values films are transferred after
conformation respectively onto the two main optical sur-
faces 2, 3 to be coated thanks to an outermost layers 7,
7’ formed by additive manufacturing: either using outer-
most undercured parts of the layers of resin used to man-
ufacture the optical main surface 2, 3, or applying in a
second step an amount of the hardenable material used
for the additive manufactured process onto said optical
article.
[0053] The added values films 5, 5’ may here comprise
added values layers on top of a thermoplastic film 6, 6’,
the thermoplastic film 6, 6’ being positioned so as to be
in between the outermost layers 7, 7’ and the added val-
ues layers 5, 5’. In such case the thermoplastic film 6, 6’
enables to transport the added values layers, and help
during the lamination of the layers onto the surface, either
during thermoforming or while applying the layers on the

main surfaces. Further, the thermoplastic film 6, 6’ may
bring by itself an added value function such as being a
polarized film or a tinted film, or helping improve the shock
resistance, or a crazing resistance of the optical article
or facilitating drilling holes in the optical article.
[0054] In a variant, opposite the face of the thermo-
plastic film 6, 6’ comprising the added values layers 5,
5’, there may be a bonding layer 90, 90’ adapted to react
with the outermost layers 7, 7’ formed of additive manu-
facturing material. Such bonding layer 90, 90’, may be a
primer coating, or a partially polymerised layer of material
or a PSA layer...Etc.
[0055] It is to be noted that in a variant, such process
may be used to apply an added value film on a single of
the two main surfaces 2, 3.
[0056] Referring to figure 3, in a third example, the op-
tical article 1 is directly built on a carrier film 10 bearing
at least one added value layer using additive manufac-
turing before finishing the first main surface 3. Main sur-
face 2 is therefore already covered by at least one added
value layer.
[0057] An added value film is thereafter transferred af-
ter conformation onto the other optical main surface 3 to
be coated thanks to the outermost uncured or partially
cured layer 7 formed by additive manufacturing using
any of the processes mentioned above.
[0058] Alternatively, the added value film may be lam-
inated directly on the main surface 3 without use of an
outermost uncured layer 7. Indeed, a PSA layer 900 may
be present on the added value film, on a side of the ther-
moplastic film 6 opposite at least one added value layer.
Alternatively, the PSA layer 900 may be applied onto the
main surface 3 before laminating the added value film 1.
[0059] In a variant, the added value layers already
present on the main surface of optical article 1 opposite
the main surface 3 to be coated have been deposited
using traditional added value deposition processes, such
as spin coating or dip coating or spray coating or vacuum
deposition. Alternatively, the added values layers may
have been present on a supporting surface used to man-
ufacture the optical article 1. Alternatively, the added val-
ues layers may be present on an surface of a support
optical article opposite a surface used as a supporting
surface for additively manufacturing the optical article.
The optical article and the support optical article forming
together a complete optical article.
[0060] In any of the embodiment presented above, it
is possible to replace any of the lamination processes
with any of the other ones depending on the needs and
capability accessible to the manufacturer. Indeed, it is
possible to implement variants with either a carrier film,
with at least one added value layer in between the carrier
film and the optical article after lamination, or with an
added value film which integrating a thermoplastic film
in-between at least one added value layer and the optical
article. Further it is possible to use any of the disclosed
types of bonding layers, depending on the needs and the
capability available, such as using a PSA layer or a primer
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layer, or an outermost layer of additive manufacturing
material, either formed by under-curing some parts of the
layers forming the surface of the optical article during the
additive manufacturing process or by adding a layer of
such material immediately after the manufacturing of the
optical article or a combination of two or more of those
bonding layers.
[0061] The optical article of the disclosure formed by
additive manufacturing may be in particular an ophthal-
mic lens or part of an optical article combining with a
support optical article to form an ophthalmic lens.
[0062] A method for manufacturing an optical article
pursuant to the disclosure further comprises a step of
providing at least a supplementary layer on a surface of
an optical article formed by additive manufacturing using
at least a thermoplastic film, wherein said at least one
supplementary layer is chosen within the list consisting
of a further thermoplastic film, a hard coat layer, a primer
layer, a photochromic layer, a polarized layer, a liquid
crystal-layer, an electro-chromic layer, an anti-static lay-
er, an interferential stack, such as an anti-reflective layer,
a mirror or a reflective layer or layer reflective on a partial
part of the visible spectrum, a tinted layer, a selective
filter for filtering one or more wavelength ranges, an anti-
smudge layer, an anti-fog layer, an anti-rain layer, a hy-
drophobic layer or a combination thereof.

Claims

1. Process for manufacturing an optical article (1), com-
prising:

 Providing an optical article (1) manufactured
by additive manufacturing, the optical article (1)
having a first main surface (2) and a second main
surface (3);

 Providing at least one added value film (5)
comprising at least one added value layer (6),

 Attaching the at least one added value layer
(6) onto at least one of the two main surfaces
(2, 3) of the optical article (1) by laminating said
at least one added value film (5) onto said at
least one main surface (2, 3).

2. Process according to claim 1, wherein the added val-
ue film (5) comprises either or both of a hard coat
and an antireflective.

3. Process according to any of claims 1 or 2, wherein
the attaching step is carried out by means of a bond-
ing layer (7) which is formed by a layer of material
which is partially or not cured.

4. Process according to claim 3 comprising a step of
providing the bonding layer (7) on at least one of the
two main surfaces (2, 3) of the optical article (1)

and/or on the at least one added value film (5).

5. Process according to the preceding claim, wherein
the bonding layer (7) is present on the at least one
added value film (5) before the attaching step.

6. Process according to any of claims 3 or 4, wherein
in the providing of the optical article, the optical article
manufactured by additive manufacturing has a par-
tially cured or uncured outermost layer (7, 7’) of ma-
terial on at least one of the main surfaces (2, 3),
forming the bonding layer.

7. Process according to the preceding claim wherein
the bonding layer (7, 7’) is made of the same material
as that of the optical article (1), and wherein the pro-
viding of the optical article comprises partially curing
a part of an additive manufacturing material uncov-
ered by a later cured part of additive manufacturing
material so as to form at least one external layer (7,
7’) of material which is only partially cured, said ex-
ternal layer (7, 7’) comprising contiguous parts of
additive manufacturing material from one or more
layers, and adapted to act as the outermost layer (7,
7’) of bonding layer for the attaching step, and during
or following such attaching step, said process further
curing the partially cured outermost layer (7, 7’) of
material.

8. Process according to any of the preceding claims
wherein before providing the optical article, a treat-
ment is already applied on a support, and the optical
element (1) is built by additive manufacturing on said
support, forming a main surface (3), and wherein the
added value film (5) is attached on main surface (3).

9. Process according to claim 7, wherein an added val-
ue film (5) is laminated on the partially or not cured
outermost layer (7, 7’) formed by additive manufac-
turing on each of the two main surfaces (2, 3) of the
optical element (1).

10. Process according to any of the preceding claims,
wherein the at least one added value film (5) com-
prises at least one added value layer (6) and a carrier
film, the at least one added value layer (6) being
provided on said carrier film.

11. Process according to the preceding claim, wherein
during step c), the added value layer (6) is between
the carrier film and the optical article (1).

12. Process according to any of claims 10 or 11, wherein
the carrier film is configured to be maintained at-
tached onto the optical article (1) after step c).

13. Process according to any of claims 1 to 12, wherein
the additive manufacturing is carried out by means
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of the stereolithography manufacturing technic,
known as SLA, or by means of the inkjet 3D printing
technic, or by means of the fused deposition model-
ling also called fused filament fabrication.

14. An optical article manufactured by a process accord-
ing to any of claims 1 to 13, comprising a first main
surface (2) and a second main surface (3), wherein
said optical article (1) is manufactured by additive
manufacturing and wherein an added value film (5)
having an added value layer (6) is laminated onto at
least one said main surfaces (2, 3) so that the added
value layer (6) is attached to said at least one main
surface (2, 3).
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